OQ/03/2005 JRI 7:49 FAX 

.... . .. 



IZI013/0 



! C 



Docket No.; 1001791 M.3-Stieeter(15(»-240A) PATENT 

IN THE lJmia> STATES PATENT AND TRADEMARK OFFICE 

In r& Application of 

KOCH n. KENNETH 
U.S. Patent Application No. 10^777,174 
Filed: Fei)iuaiy .l3,2004 



Group Art Unit 2816 
Examiner: LONG T NGUYEN 



Fon DRIVER CIRCUIT CONNECTED TO PULSE SHAPING CDEtCUrERY 



Commissioner For Patents 
P.O.Box 1450 
Alexandria. VA 223I3-I4S0 



Declaration of Kenneth Koch II 



I, Kenneth Koch, II, hereby declare as follows: . 

1. I and others consider that I am an «q)ert in the design and operation of elec^^ In 
fact, my current job tide with my cwcent wnployer, Hewlett Padcaid, Co., (HP), is "Expert.* One 
particular area of e{xp<alise I have concerns ihe design and analysis of electronic circuits including 
field effect transistors that function as voltage controlled c^padtois that switch ffcom a finite 
capacitance value to a substantially open circuit In response to the voltage across the capacitor 
changing between opposite sides of a voltage threshold 

2. The opinions expressed in paragraph 1 aie based on my background which is as follows: 

Education: In 1981. 1 was awarded a Bachelor of Science Degree in Hectrical Engineering ftom 
Soudiem Massachusetts Univeisity. 

WoHs «zp«ri»ice: Between 1981 and 1990, I worked as an dectionic engineer, desigmng 
oommunications hardware at American Telephone and Telegraphic Co., Fibronics. Telco Systems; 
and Apollo Conqjuter. Between 1990 and 1999 I was a designer of very large scale inti^ratBd 
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(VLSi; circuit at Hewlett Packard, designing fiUl qi stom eitcuita and logic blocks^ devetoped 
design tools and designed analog and digital dtouils. Between 1999 and 2005. while employed by 
Hewlett Packard. I bave designed methods fcr enabling other engineers to design VLSI circuits. 
My current job includes deftoing the scope and schedule for various prefects, asweU as some design 

work. AnotableskiUlhaveistheabiHtytodesigntechmquestoreducetheeffortandtinw 
to complete a piojei^ 

I led a team of 3 engineers to successfully design the input-output circuits for a commercially 
successful 4 Gigabyte per second memory bus. This circuitiy is 25% "faster" than the design of a 
leading integrated circuit manufecturer. This design also included "hooks" for enabling the number 
of CPUs connected to this bus to be doubled. 

I designed methods used by about 100 designers to leveiage a single CPU manufectured in a .13um 
process into a dual IGHz CPU diiprimuficturedwMh a. lumpro^ This included leading a 
team of 6 ei^ginee«s and iwing data driven arguments to reduce scope by about 32 NT^ 

I designed methods of porting a CPU fiom a standard buDc CMOS pcocess into a CMOS circuit 
using c^tors that are switolied in reqionse to the voltage across the «q»citor8 crossing a 
threshold. This included creating new circuits now patented, as US. Patents 6,759,880 and 
6,753,708. 

I am patentee of at least sbc other issued U.S. patimts: 6.882,201; 6,803,783; 6,778.1 11; 6.734.709; 
6,404.243 and 5,692.026. ' * 



I defined and tested Hewlett-Packard's Electrical Rules Check software. Ibis included defining the 
software used by Hewlett-Packard to check for cross talk problems. 

I designed hand held eqo^ent used to test IBM system 36 and 3270 networks. 
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lock loops, synchronization andFPOA design. 

I designed a 560Mh/s laser driver (1986) and laser temperature controller for an FO repeater. 
I was a member of ANSFs FDDI low cost fiber optic standards committee. 
Every design that I ever woriced on has been successful This includes over 15 projects. 
I am also sldlled in tbe following aieas: 

VLSI, analog, digital. PCB. FPQA, phase located loops. PLL, Control loop. Fiber Optic, design 
«q)eriences. ksheU and perl scripting, SPICE, transmission lines, synthesis CELL3, CAD tools 
including Mentor. Cadence, Oread. Viewlogic. test vector generation with sunrise, verilog. veritune 
and HP's Chip Buster. 

3. I have thoroughly considered Hamasaki et aL. U.S. Patent 5.694,065. It is my unden»anding 

that the Bxamina: has stated that it would have been obvious to one or ordinaiy skill ^ 
have r^laced the capacitors illustrated in Figures 4 and 5 of Hamasaki et al., that ai« employed as 
capacitors C„ and Cp in the circuit of Figure 2. with field efifect transistors such that c^acitor C„ is 
replaced by an n-cham^l field effect transistor. THe circuit of my appUcation hichides a showmg of 
an nndiamiel field effect transistor, (that functions as a capacitor) comiected between the gate of a p- 
channel tmnsisrtor and ground and a p^Aannal field effect transistor (that functions as a capadtor) 
connected between the gate of an n-channel transistor and a positive power supply tenninal Hence 
the only logical aubstltulion to meet the Btamtoer's concern relates to replying capacitor C„ with' 
an n^hannel field effect transistor that fiaictions as a capacitor. Replacing capacitor Cp whh a p. 
channel field effect tianastor that fimctxons as a editor is not appropriate became the p^hannel 
field effect transistor of n^ circuit is connected between the gate of the nnchannd transistor and the 
positive power siq^ly terminal. ^ the Hamasaki et al.- circuit, one electrode of the capacitor is 
connected to the gate of the n^shannel field efifect transistor and the other electrode is grounded. 
Ml • .- ■ -3- 
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4. r do not believe one of ordinary sfciU in the art would have replaced capacitor Q, as 
iUustraled in Figures 4 and 5 of Hanwsaki et al. with an li-chaniid fieM eff^ 
as a capacitor. I do not agree wifli the Examiner's statement that such a substitution wcadd have 
been made by one of ordinary skiU in the art because of greater eificiency. In feet, if possible, 
designers of electronic circuits generally avoid the use of field effect transistor devices that aie 
connected in the capacitance mode. This is because field effect transistors connected in fte 
capacitance mode have significant channel and diffiision resistance. The channel and difiusion 
resistance is usuaUy in the thousands of ohms/square range, whidi results in the field effect 
transistor not behaving like a c^adtor at higher fiBquencies. The value of the channel and 
difRision re^stance is usuaUy poorly controUed by manufectunsrs of integrated circuits. A fordier 
disadvantage of using field efifoct transistor devices as capacitors is that Ifae field effect transistor 
gate to chamid cqoaoity is a flaiotion <rf the gpie to channel voltage, resulting m 
capacitance timt may be difficult to control. To obtain tbe maximum ci^acitance per unit area, 
field eflfect transistor must be biased to an on state. A fivtfaer disadvatdage in using field efifect 
tiansistott as capacitors is the gate leakage current When the Add effect ttansistor is biased in the 
linear or saturation region the gate lealcage currort, i.e.. the cunwrt that leaks fiom the gate to the 

channel, can be large enough to aflfect the perfennanoeofihe circuit in an adverse marc The 
gate leakage current also is a concan because many manufecturos do not provide a field efiect 
transistor model which accurately indicates gate leakage current, if they indicate it at all. Wiftout 
an accurate indication of gate leakage current, the designer is likely to make poor choices. In 
addition, a discrete capacitor, such as the capacitor disclosed in Figures 4 and 5 of the Hamasaki et 
aL refeteoce flmctions as a capacitor to a much greater ractent than a field effect Hansiator diat is 
connected in a oapacitot mode: 

5. We decided to use an n-channel field effect transistor (tfiat functions as a capacitor) with a 
connection between the gate of ap-channel transistor and ground, Le., in shum between the gate of 
the pHdsmnel transistor and ground, because of the c^jability of such a transistor achieving 
desirable switching effects. Tbese switduAg effects are achieved in a voy simple manner by using 
aich an n-channel field eflfect transistor, connected in a c^acitance mode. 
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6. B^ed on the foiegohjg; in hqt opinion, one of owUnacy skill in the art waM not; upon 
studying and/or using the Katnasaki et al. circuit of FIguie 2 have leplaeed oapadfor C„ as 
illustiated in Figures 4 and 5. wMi an n-channel field effect transistor, connected in a capacitance 
mode. 



1 R. 



7. I *»«»«by declare that all statements made herein ofmy own knowledge are true and that 
all statonents made on information and beUef are beUeved to be true; and further that liiese 
statements were made with the knowledge that wilHW felse statements and the like so made ai^ 
punishable by fine, or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful &lse statements may jeopanJize the vaUdily of the appUcation or any - 
patent issued thereon. 

Datedthis/Zdayof <? y , 200Sat PT r^//.^ C r^^.^.. 
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